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Abstract

0il and gas pipelines run underground for a long time and may be damaged by corrosion, which may
lead to leakage risks. The pipeline requires regular internal inspections, and corresponding mainte-
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nance or repair measures should be implemented based on the inspection results to ensure its safe
operation. However, some small-diameter pipelines have low flow and operating pressure and small
radius elbows, which do not meet the conditions for magnetic flux leakage and ultrasonic internal de-
tection. This paper briefly introduces the principle of eddy current detection, and the theory of eddy
current detection with differential coil sensor, This paper takes the application of eddy current detec-
tor with differential coil modle in a small-diameter, low-pressure and low-flow pipeline as an example
to demonstrate the internal detection method of electromagnetic eddy current detector for small-di-
ameter, low-pressure and low-flow pipelines. The detection accuracy is verified and meet the stand-
ard requirements through excavation. The application of eddy current detector with differential coil
sensor in this pipeline provides a solution for the internal detection of small-diameter pipelines.
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Figure 1. Schematic diagram of eddy current testing principle
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Figure 2. Differential coil equivalent circuit
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Figure 3. Customized detector design diagram
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Figure 4. Detector status after receiving
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Table 1. Internal metal loss statistics table
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Figure 5. Internal metal loss distribution vs. mileage and orientation

5. AP EBRMAEERR AR LHNSH

DOI: 10.12677/jogt.2025.473062 564 Fl RIS R


https://doi.org/10.12677/jogt.2025.473062

FEMAM

3.3. FZWHE

NGRS (O HER T, AR 4 AbBRRE R AT IRAE A A B BR G 1 ARMIRE), SR R S
X 2. TREERA BN 4 AbRPEHAT IR D& A UKIR I PR I AR 44 e AR 22 A I 0.7 m, BREEER
IR AERE B35 25 NHIT 0.1 m, P4 B 1 R IR B O 22 9 —0.8~0.2 mm, [YIRE VR BE (220 1 mm, ASDAS i
T GB T 27699-2023 (HAHIE 18 PRSI AR ITE) PRk ZisRk, gk Bansk 2.

Table 2. Excavation verification table
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Figure 6. Remaining strength assessment of internal metal loss—5.6 mm wall thickness
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Figure 7. Remaining strength assessment of internal metal loss—6.4 mm wall thickness
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Figure 8. Remaining life prediction results from internal metal loss
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